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RÉSUMÉ 
Les Systèmes de Drainage Urbain Durable (SuDS) offrent une alternative, ou un complément, aux 
systèmes de drainage traditionnels, dans lesquels l'eau est drainée directement dans les réseaux 
souterrains avant d’être rapidement transportée puis déchargée. Contrairement à cette approche non-
durable, en milieu urbain, les SuDS visent à reproduire un drainage naturel en traitant les eaux de 
ruissellement par infiltration, stockage et transport lent. Dans un objectif d’efficacité, ces systèmes 
doivent être situés, stratégiquement, dans des lieux où une série de conditions, qui optimisent leurs 
impacts sur le drainage urbain, sont remplies. Nous présentons ici une méthodologie de sélection 
optimale des sites appropriés pour les SuDS, qui se base sur l’intégration de variables hydrologiques 
et de la géométrie du bassin versant dans un Système d’Information Géographique (SIG). L'efficacité 
de cette méthodologie a été testée à l'échelle d'un bassin versant fortement urbanisé, situé dans la 
ville de Donostia (Nord de l’Espagne). Les premiers résultats démontrent l'exhaustivité et la précision 
fournie par le système de géolocalisation lors de la planification de la mise en œuvre des SuDS. 
 
ABSTRACT 
Sustainable Urban Drainage Systems (SuDS) provide an alternative or can be complementary to 
traditional drainage systems, whereby water is drained directly into underground networks to be 
rapidly conveyed and discharged. In contrast to this non-sustainable approach, SuDS aim to replicate 
natural drainage in urban environments by dealing with runoff by infiltration, storage and slow 
conveyance. To fulfil their mission, these systems must be located strategically in places meeting a 
series of conditions that maximises their impact on urban drainage. Under this premise, this research 
presents a site selection methodology based on the use of Geographic Information Systems (GIS) to 
indicate suitable locations for SuDS through the processing of hydrologic and geometric variables. The 
usefulness of the methodology was tested at the scale of a highly urbanised catchment area located in 
the city of Donostia (Northern Spain). The results showed the comprehensiveness and accuracy 
provided by the location system when planning the implementation of SuDS. 
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1 INTRODUCTION 
Sustainable Urban Drainage Systems (SuDS) have been proposed as mechanisms to help improve 
flood management by infiltration, storage and slow conveyance (Woods-Ballard et al., 2015). Their 
potential to reduce flood risk is being increasingly recognised by all the parties involved in making 
decisions related to water management, from academic institutions to governments (DCLG, 2014; 
LGA, 2011; Sharma et al., 2008; Tait et al., 2008). However, these systems must be implemented at 
strategic places to maximise their value in mitigating flooding, for which the use of Geographic 
Information Systems (GIS) is highly recommended in terms of decision support. 
Several authors have developed GIS-based methods for determining appropriate locations for SuDS 
at different scales (Becker et al., 2006; Dearden & Price, 2012; Doncaster et al., 2008; Ellis et al., 
2012; Halcrow Group Limited, 2008; Ipswich Borough Council, 2007; Moore et al., 2012; Shoemaker 
et al., 2009; Sieker et al., 2006; Viavattene et al., 2008; Warwick, 2013). However, the focus of these 
studies revealed a lack of GIS-based models intended to prioritise suitable locations for SuDS based 
on the analysis of both the routing capacity of the sewer network and the lateral inflows generated 
from the subcatchments forming the whole catchment under study. For these reasons, this research 
aims to develop a GIS-based location methodology for mapping suitable sites for SuDS in two steps: 
first, the detection of hotspots in terms of sensitivity to flooding based on the two aforementioned 
factors; second, the location of different SuDS devices in these areas requiring priority actions 
according to the hydrologic and geometric variables of the workspace. 
2 METHODOLOGY 
The methodology behind this research consisted of two main steps: (1) the geographic prioritisation of 
flood-sensitive areas requiring the retrofitting of existing drainage system; and (2) the location of SuDS 
according to site feasibility criteria related to the geometry and hydrology of the workspace. An outline 
showing the algorithm of the process in which the methodology is based is provided in Figure 1. 
 
Figure 1. Algorithm of the site selection methodology 
The first phase aims to yield a prioritisation map showing which areas within the workspace need to be 
retrofitted, based on their infiltration capability. The inputs required to carry out this process are three: 
a topology containing the initial and final node corresponding to each pipe forming the drainage 
network, a point layer with the set of flooded nodes and a polygonal layer indicating the geometrical 
arrangement of the subcatchments in the study area, as well as their runoff attenuation capacity.  
The set of hydrologic and geometric feasibility criteria to fulfil when implementing SuDS were derived 
from several reports and manuals related to sustainable drainage (Sample, 2013; SFUPC, 2010; 
USEPA, 2004a; USEPA, 2004b; Woods-Ballard et al., 2015): contribution area (ha), hydrologic soil 
group, building buffer (m), road buffer (m), stream buffer (m), slope (%) and water table depth (m). The 
types of SuDS under consideration corresponded with those available in the LID Editor of SWMM 5.1 
(Rossman, 2010), because this methodology was designed to be used along with stormwater 
simulation models and, therefore, to be part of a whole process aimed at improving urban water 
management through the implementation of sustainable drainage practices.  
3 RESULTS AND DISCUSSION: A CASE STUDY IN DONOSTIA, SPAIN  
The usefulness of the methodology was assessed through a real case study consisting of a highly 
urbanised catchment located in the south-eastern part of Donostia (Northern Spain). The information 
required to develop the first step of the methodology came from a previous study (Jato-Espino et al., 
2015) in the same catchment, in which a 10-year storm was simulated to identify flooded nodes and 
surcharged pipes throughout the existing sewer network in the catchment. The datasets to map 
feasible sites for SuDS were provided by GeoEuskadi, the Spatial Data Infrastructure (SDI) of the 
Basque Country, except for the water table depth values, which were acquired from the study carried 
out by Fan et al. (2013). 
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Figure 2 shows the suitability map corresponding to four of the types of SuDS under consideration: 
green roof, infiltration trench, permeable pavement and rain barrel. Every likely location for these 
SuDS in both geometric and hydrologic terms was enclosed within the suitable catchment area, which 
was that formed by those subcatchments associated with either flooded nodes or surcharged pipes. 
These feasible sites were then prioritised according to the runoff attenuation capacity of each of the 
suitable subcatchments, from lighter to darker colours. 
 
Figure 2. Prioritised suitability map for the implementation of SuDS 
4 CONCLUSIONS 
This research presents a GIS-based site selection methodology to identify suitable locations for the 
installation of SuDS, in order to address deficient drainage systems. The methodology begins by 
running an iterative algorithm aimed at prioritising areas sensitive to flooding from knowledge of the 
routing capacity of the sewer network and the lateral inflows of the subcatchments forming the study 
area. Based on this information, SuDS are then located according to site feasibility criteria concerning 
the geographic and hydrologic constraints these systems must fulfil to be implemented.   
The results achieved in the proposed case study proved the usefulness of the methodology when 
prioritising areas requiring drainage action in a real highly urbanised catchment, whilst showing how to 
improve their efficiency through the inclusion of SuDS at feasible locations. The insight provided by 
this methodology can help decision-makers and practitioners to design rehabilitation plans aimed at 
improving urban drainage using low impact systems. Specifically, the outputs yielded by the 
methodology are suggested to be used as an input to compare different drainage strategies not only 
according to their hydrologic performance, but also in terms of their economic, environmental and 
social impacts. 
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